Before the construction of Hantangang dam, we surveyed vertebrate fauna along the Hantangang River and collected samples. We collected 248 specimens (1,394 individuals) of 41 fish species from 10 families in four orders, including 17 endemic species and 5 endangered species. In our herpetofauna survey, we collected 47 amphibian samples of 10 species from 5 families in 2 orders, and 19 reptile samples of 5 species from 2 families in 1 order. We observed 25 species of bird (6 orders, 14 families) inclulding collection of 51 bird specimens (10 species from 5 families in 1 order). We collected 91 mammals of 6 species, and identified 7 species from field sign and direct observation from a total of 10 families in 5 orders. This collection and list comprise the final vertebrate faunal survey of the Hantangang region, and will provide basic scientific information for future research on conservation and restoration of the region.
INTRODUCTION
Habitat fragmentation or reduction by anthropogenic disturbance has been globally regarded as a main cause of extinction (Van Dyke, 2008) . Building dams may have direct and indirect effects on local fauna (McCully, 2001 ). Since World War II and Korean War, wildlife habitats on the Korean peninsula have been drastically altered (Won and Smith, 1999) . Even though the armistice of the Korean War was made in 1953, there have been several skirmishes between Repulic of Korea and Democratic People's Republic of Korea. Due to threats of heavy water flow by North Korea and flood control, Hantangang dam was planned to be built despite the surrounding environmental issues. The Hantangang River headwaters are in Pyeonggang-gun, Gangwon-do, North Korea, and the river flows through Gangwon-do and Gyeonggi-do ( Fig. 1 ) and volcanic pleatue covers most of the riparian area (Won et al., 2010) . Even though the river is a type locality for Hanta virus found in Striped Field Mouse (Apodemus agrarius) from Hantangang population (Johnson, 2001) , the fauna of this river has not been undergone scientific survey. Dam construction commenced in 2007, and was scheduled for completion in 2015, at which point 14.6 km 2 of riparian habitat were expected to be submerged by a lake, and consequent microclimate changes were predicted.
Relatively lagrge vertebrate species are regarded as charismatic animals, and therefore, these taxa have been appreciated as umbrella species for ecosystem (Van Dyke, 2008) . Since every toxon survey can be carried out due to economic issue, vertebrate faunal survey has to be prior to other taxa (Tucker, 2005) .
We surveyed the area's vertebrate fauna prior to the alteration of riparian habitat along the Hantangang River and collected vertebrate specimens. This would be the last faunal investigation along the Hantangang River. We ascertain that this survey list and collections can provide scientific information for conservation and restoration of the region.
METHODS AND MATERIALS Fishes
We caught fishes along Hantangang in Cheorwon-gun, Yeoncheon-gun and Pocheon-si from April, July, October and November in 2008.
We used kick nets or cast nets for collecting fishes, and the fishes were immediately fixed with 10% formalin solution in the field, and preserved in 75% ethyl alcohol solution for long-term preservation (NIBR, 2007) . All specimens collected for this research were registered and deposited in the National Institute of Biological Resources, Korea.
The species are listed alphabetically within the families, which have been arranged according to Nelson (2006) . Scientific names are generally those of Kim et al. (2005) with some modification by recent taxonomic works.
Amphibians and reptiles
For this herpetofauna survey, we caught amphibians and reptiles from March to October 2008 along Hantangang of Cheorwon-gun, Yeoncheon-gun and Pocheonsi. Kick net, hand net and snake tongs were used for colleting amphibians and reptiles. Collected samples were immediately fixed with 10% formalin solution or 70-80% ethyl alcohol solution in the field and preserved in 75% ethyl alcohol solution for long-term preservation. We followed NIBR protocol for making specimens (NIBR, 2007) . All specimens collected for this survey were registered and deposited in the National Institute of Biological Resources, Korea.
Birds
We investigated avian fauna in riparian vegetation, river banks, creeks and shrub communities along Hangtangang (Yeoncheon-gun and Pocheon-si) using mist nets on February, May and October of 2008. Mist nets (height 2.6 m ×length 12 m, 4 strata) were made of nylon with a mesh size of 36 mm. While mist nets were set up, we observed bird directly through binoculars.
Collected birds were kept below -20� C and made as study skins according to NIBR protocol (NIBR, 2007) . All specimens collected for this research were registered and deposited in the National Institute of Biological Resources, Korea.
Mammals
For mammal collection, we selected trapping sites according to possibility of approach and submergence by dam. We caught small mammals in March, June and October of 2008 and set ›10 to 30 traps in grid or linear system for 5 successive nights. We used kill traps (Victor professional rat trap) and live traps (Sherman live trap) for this collection, and baited traps with peanut butter (Jones et al., 1996) .
All samples, except those from the last day of trapping, were skinned and prepared as study skin in the field on each trapping day according to NIBR protocol (NIBR, 2007) . The samples caught on the final trapping day were kept in a cooler with ice and prepared as study skins in the laboratory in one week. We got permissions for this collection by local government and the Han River Watershed Management Office.
RESULTS AND DISCUSSION

Fishes
Along the Hantangang, we collected and identified 248 specimens (1,394 individuals) of 41 species from 10 families in 4 orders ( Table 1) . As 186 specimens were collected from 28 species, the family Cyprinidae was the most abundant taxon, followed by Cobitidae (22 specimens of 4 speices), Centropomidae (8 specimens of 2 speices), Odontobutidae (11 specimens of 1 species), Balitoridae (7 specimens of 1 speices), Bagridae (3 specimens of 1 species), Ambylcipitidae (1 specimen of 1 species), Siluridae (1 specimen of 1 species) and Cottidae (1 specimen of 1 species).
According to order level, Cypriniformes has 3 families, 34 species, 215 specimens followed by Perciformes (3 families, 4 species, 26 specimens), Siluriformes (3 families, 3 species, 5 specimens) and Scorpaeniformes (1 family, 1 species, 1 specimen).
We identified 17 species from 6 families of endemic fish in Korea. The endemic collection includes Acheilognathus signifier, A. yamatsutae, Coreoleuciscus splendidus, Gobiobotia brevibarba, G. macrocephala, Microphysogobio longidorsalis, M. yaluensis, Pseudopungtungia tenuicorpa, Rhodeus uyekii (Chae and Yoon, 2000) . The deference between two surveys might be cause by the number of field work. While field work was done two times for the survey in 2000, we did it four times.
Amphibians and Retiles
We collected 47 specimens (2 orders, 5 families, 10 species) of amphibians around Hantangan and adjacent This amphians result shows much abundant than previous survey in 2000. The amphibian survey in 2000 shows that 5 species of amphibians were identified around the research site (Han et al., 2000) . Unlike amphibian, the number of reptile found is same in both surveys. This result might be caused by extensive field survey focusing on riparian habitats. While this survey was done along riparian habitats, previous national survey was focused on mountane habitats.
Birds
We collected 51 bird specimens (1 order, 5 families, 10 species) and identified 25 species of birds around Hantangang (Table 3) . Yellow-throated bunting Emberiza elegans (n= =27) was the most abundant collected species followed by Daurian redstart Phoenicurus auroreus (n= =7), great tit Parus major (n= =7), marsh tit Parus palustris (n = =3), black-faced bunting Emberiza spodocephala (n= =2) and 1 specimen each of brown eared bulbul Micorscelis amaurotis, yellolw-browed warbler Phylloscopus inornatus, rustic bunting Emberiza rustica, Asian stubtail
Urosphena squameiceps and Tristram's bunting Emberiza tristrami.
Through field observations, we've seen 850 of whitefronted geese Anser albifrons, followed by spot-billed duck Anas poecilorhyncha (68) and mallard Anas platyrhynchos (54).
For bird trapping, mist net is one the most general methods but it is limited for lower flying birds and species prefer shrub habitats (Bub, 1991 ). It's necessary to use various methods for identifying more bird species.
Mammals
Along the riparian habitat and river banks of Hantangang, 4 species of small mammals were caught; the Ussuri white-toothed shrew Crocidura lasiura, Siberian chipmunk Tamias sibiricus, striped field mouse Apodemus agrarius and house mouse Mus musculus. We also collected dead bodies of raccoon dog (Nyctereutes procyonoides) and water deer (Hydropotes inermis) around Hantangang (Table 4) . Finally, we identified lesser Japanese mole Mogera wogura, Eurasian otter Lutra lutra, Siberian weasel Mustela sibirica, leopard cat Prionailurus bengalensis, wild boar Sus scrofa, red squirrel Sciurus vulgaris and Korean hare Lepus coreanus by field sign and direct observation. We listed a total of 13 species from 10 families (Table 4) .
During spring season trapping among the kill traps, there has been 5 loss of mouse after capture. It might be caused by predator or scavensor species. Also, there has been some damage on the skin of sample caught by kill traps. For getting nice collection, we recommend a live trap protected by outside. 
